Electron tomography characterization of hemoglobin uptake in Plasmodium chabaudi reveals a stage-dependent mechanism for food vacuole morphogenesis.
In the course of their intraerythrocytic development, malaria parasites incorporate and degrade massive amounts of the host cell cytoplasm. This mechanism is essential for parasite development and represents a physiological step used as target for many antimalarial drugs; nevertheless, the fine mechanisms underlying these processes in Plasmodium species are still under discussion. Here, we studied the events of hemoglobin uptake and hemozoin nucleation in the different stages of the intraerythrocytic cycle of the murine malaria parasite Plasmodium chabaudi using transmission electron tomography of cryofixed and freeze-substituted cells. The results showed that hemoglobin uptake in P. chabaudi starts at the early ring stage and is present in all developmental stages, including the schizont stage. Hemozoin nucleation occurs near the membrane of small food vacuoles. At the trophozoite stage, food vacuoles are found closely localized to cytostomal tubes and mitochondria, whereas in the schizont stage, we observed a large food vacuole located in the central portion of the parasite. Taken together, these results provide new insights into the mechanisms of hemoglobin uptake and degradation in rodent malaria parasites.